Compared to the 1990s, patients now undergoing surgery in acute care hospitals (both public and private) are older, with more comorbidities of increasing severity. In a study of patients undergoing surgery in the late 1990s requiring at least 48 hours' inpatient stay at the Austin Hospital in Melbourne, 1125 patients had an average age of 61 years and 62% had unscheduled surgery 1 . The mean duration of stay for these patients was 22 days. Ten years later, in the same hospital among 220 highrisk patients, the average age was 72 years and 62% were non-elective, but their mean length-ofstay was only 12 days 2 . These types of studies suggest that in larger hospitals an increasing proportion of the surgical inpatient population are older and/or sicker patients who are in the early phases of recovery after high-risk surgery.
There are several interrelated reasons for this phenomenon. First, the population is ageing. Second, advances in anaesthesia, perioperative medicine, pain medicine and postoperative critical care, as well as operative surgery techniques, have changed the risk to benefit balance of surgery for many highrisk patients. Another factor is structural change, with many healthcare facilities creating co-located or separate campus centres for short-stay surgery and endoscopy. Clinicians are increasingly sending low to medium-risk patients having low to mediumrisk surgery to these centres, thereby concentrating higher risk patients for higher risk surgery in larger centres. Finally, programs such as 'hospital in the home' have shortened the hospital 'length-of-stay' by providing ambulatory care for patients who are well enough to leave hospital but still require ongoing dressing, antibiotics or other therapies. As a result of these changes, surgical patients in acute care settings are typically non-ambulating or ambulating with assistance, receiving intravenous fluid therapy, multimodal analgesia and often supplemental oxygen.
There is an expanding literature on factors associated with increased risk of postoperative complications and mortality [2] [3] [4] [5] [6] . Many of these variables can be identified prior to surgery. Traditionally, when considering perioperative risk we have considered the risk of the operation and then patient factors. Many of our surgical colleagues still think this way. With improved safety of operative surgery, the relative risk of complications and death associated with the actual operation may now be substantially less than the risk associated with patient factors. For a small number of very extensive operations, such as Whipple's procedure or oesophagectomy, the operation is still a major factor in risk. Further tilting the balance of surgical and patient risk factors for these operations is the likelihood that patients who are considered for very high risk surgery often have fewer risk factors. However, for most patients the biggest issue in operation risk is whether the surgery is non-elective.
Multiple studies have established the importance of frequently measured patient variables 3, 5 . Examples include age, American Society of Anesthesiologists physical status and albumin. The odds of 30-day mortality double for every decade beyond 70 years. The value of the American Society of Anesthesiologists status may be because it is measure of the severity of global comorbidity. A rough rule of thumb is that the odds ratio (OR) for mortality doubles for each increment in American Society of Anesthesiologists status 3, 5 . Plasma albumin concentration is a measure of chronic disease and malnutrition and is an important and underestimated predictor of mortality; a preoperative albumin less than 30 g/l has an odds ratio of 2.5 for 30-day mortality. Risk stratification based on these and other variables should help identify patients most likely to benefit from not only intensive care unit (ICU) and high dependency unit but also from enhanced ward care.
Two papers in this edition of Anaesthesia and Intensive Care contribute to our ongoing attempts to better identify and quantify preoperative patient risk factors 7, 8 . Bakker et al from The Netherlands 7 examined the risk associated with preoperative diabetes for major cardiac complications after vascular surgery. While they found, with multivariate analysis, that diabetes is an important risk factor (OR 1.80), other patient factors including cardiac failure (OR 2.22) and moderate to severe renal impairment (OR 2.67) were either equally important or even more so. An important finding of this study is that use of insulin in Type 2 diabetes was not associated with increased risk, in contrast to the Revised Cardiac Risk Index developed by Lee et al 9 . This difference may reflect marked changes in Also in this edition of Anaesthesia and Intensive Care, Ho et al from Perth examined the relationship between a patient's body mass index and complications after cardiac surgery. They found that obesity was associated with an increased risk of atrial fibrillation and venous thromboembolism after surgery. This study raises several points. First, it asks whether obese patients should receive amiodarone prophylaxis for atrial fibrillation and weight adjusted thromboprophylaxis. Further, this study also reminds us that surgical risk and outcome studies usually separate patients undergoing cardiac and non-cardiac surgery. This separation is due to differences throughout the perioperative period. First, patients will routinely have extensive cardiac work-up. Second, the surgery aims to markedly improve underlying cardiac disease. Third, there are multiple effects of cardiopulmonary bypass that are not present in most non-cardiac surgery. Fourth, cardiac surgery patients are routinely admitted to the ICU after surgery.
Ho and colleagues also found that obesity was associated with a reduced risk of blood transfusion and return to the operating room; was there greater attention to detail by the perioperative team for obese patients? It seems reasonable to propose that increasing experience with obese patients will lead to improved care. If this were so, the relative risks of obesity may decrease over time. Therefore, like diabetes and other comorbidities, the relative risks of obesity for perioperative complications will require ongoing assessment.
Important components for managing older and/ or sicker patients after (often) high-risk surgery include individualised surveillance and intervention. This is the core of the critical care specialties of anaesthesia and intensive care medicine. Once patients leave critical care areas, including recovery, they are more vulnerable. There are marked differences in the intensity of monitoring as well as the number and seniority of staff in the intra-and postoperative phases of surgical care. For major surgical procedures a rough summary can be seen in Table 1 .
Improved patient care may come from greater provision of critical care support beyond the walls of the critical care areas: the operating suite, ICU and emergency department. Some have called this 'critical care outreach' 10 , a term we think is useful to describe a range of services provided by the critical specialties: anaesthesia, intensive care medicine and emergency medicine. For ward surgical patients, critical care outreach involves both proactive and reactive solutions for deteriorating surgical patients during their ward care. The original version of critical care outreach is the cardiac arrest (or code blue) team. The next version, developed to prevent patients from deteriorating to life-threatening circumstances, is medical emergency teams (MET) or rapid response teams. Because METs are a reactive service, their value depends partly upon the quality of surveillance by ward staff. Another even more recent version of critical care outreach is intensive care liaison nurses who provide further surveillance and intervention for ward patients and support to their ward colleagues 11 . Also often flying below the radar is the critical care outreach provided by acute pain services, usually staffed from departments of anaesthesia, that may provide benefits wider than pain medicine 12 .
While results of studies of the effectiveness of METs have been mixed 13 , experience with the MET at the Austin Hospital in Melbourne has been very positive. The MET was introduced in 2000 as an ICU-based service. In a before-and-after study of short-term outcomes, the MET was associated with a 58% reduction in postoperative complications, a 44% reduction in emergency ICU admissions, a 37% reduction in postoperative deaths and a four-day reduction in overall hospital lengthof-stay. In a subsequent study, this mortality benefit was sustained 14 with a 23% relative risk reduction for death for up to four years. We propose several reasons why the Austin experience has been so positive: first, the service has been enthusiastically supported by ICU staff. Second, the MET has been widely accepted by surgeons and internal medicine physicians. Third, ward nursing staff strongly support the MET and importantly, do not feel intimidated. In this edition of Anaesthesia and Intensive Care, Cheung et al 15 provide data supporting a physician rather than an ICU-led MET. As with other aspects of postoperative medicine, we would argue that it is better to have enthusiastic and resourced physicians providing the MET service rather than ICU if the MET further stretches limited ICU resources. Cheung et al also argue that to truly demonstrate the value of a MET, hundreds of hospitals would need to be enrolled in any randomised trial. We think a less robust but more practical approach would be to examine the effects on patient groups rather than groups of hospitals: to randomise hundreds, if not thousands of surgical patients in a much smaller number of hospitals.
Contemporary surgery can be seen in two domains: operative surgery (in the operating room doing a procedure) and surgical medicine involving preoperative work-up and postoperative care. Surgical medicine is an overlapping discipline with perioperative medicine, but has areas of difference such as the preoperative work-up of the surgical problem and the operation specific aspects of postoperative care such as drains and feeding. While operative surgery in Australia and New Zealand is of a very high standard, surgical medicine is an area that could be improved, particularly in the postoperative phase. Conceptually, postoperative care has five domains: 1) management of the operative site(s); 2) pain management; 3) management of medical conditions in the perioperative period; 4) resuscitation; and 5) rehabilitation. Doctors involved in the early postoperative care of high-risk surgical patients may include surgeons, anaesthetists, internal medicine physicians and intensive care doctors; in collaboration with allied health professionals. None of these groups, however, possess all the skills of the five domains needed for postoperative care. Two strategies to improve this situation are co-management and improved training in the domains of postoperative care.
Co-management differs from traditional consultation. Consultation involves giving an opinion and, with the parent unit required, conducting the required ongoing surveillance and intervention. In contrast, co-management has been described as "… collaboratively managing patients with surgeons and specialists, sharing responsibility and authority" 16 . Our internal medicine colleagues have expressed considerable interest in this area, and in private practice many surgeons have arrangements with physicians. We are concerned however, that many physicians (although clearly not all) have limited training in pain medicine, resuscitation and rehabilitation.
We have examined models of critical care outreach and co-management. In a pilot study of the acute pain service providing added surveillance and interventions for identified high risk patients 12 , we found that there was possible benefit but that it is very resource intensive. In another study of a clinical project, we examined a critical care registrar and nurse co-management team. While this was popular with ward staff 17 and junior through to senior surgical staff, hospital length-of-stay was not decreased (unpublished results). The study did not however, examine the effects of the service on postoperative complications and the cohorts of patients in each phase were substantially different.
Several studies have examined the nature and frequency of postoperative complications in patients undergoing major surgery 3,5,6 . All of these studies highlight that many complications are often only partly associated with the surgical procedure. In the REASON study 5 of 4100 older patients, 20% had a major complication within five days of surgery. The most frequent complications were systemic inflammation (7%), acute renal impairment (5%) and cardiopulmonary compromise requiring unplanned ICU admission (4%). Operative complications were less frequent: return to the operating room occurred in 3% and wound infection 2%. Ghaferi et al used the remarkable National Surgical Quality and Improvement Program (NSQIP) database in the United States and found that among 80,000 patients in 150 hospitals, the rate of major complications was similar (18%) with prolonged ventilation (6%) being the most common. They found that mortality after complications almost doubled from 12.5 to 21.4%, comparing the best to worst hospitals. They called greater mortality after complications 'failure to rescue'. We propose that a central aim of co-management and critical outreach is early rescue, to minimise the long-term effects of deterioration and complications. Ghaferi et al have demonstrated that complications and their sequelae are important outcome variables for future research.
There is increasing demand for more accurate and precise estimates of perioperative risk. While surgical options will continue to be offered to older and sicker patients, better risk assessment will also facilitate advising on postoperative care as well as non-beneficial surgery and limitations of treatment. Managing perioperative patients is likely to require increasingly complex, evidence-based individualised care. Because no one group possesses all the necessary skills needed to provide this care, one model for care is co-management with surgeons and ICU doctors, with pain medicine support from the acute pain services and consultations by physicians. This can be supplemented with novel training programs developed to more broadly train medical staff in perioperative medicine, including postoperative medicine. The specialties of anaesthesia and intensive care medicine will be central in such training. 
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